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What Is Claimiafi xg? 



1. \A method to help ascertain the presence or 
absence oX an object in a three-dimensional voliime 
represented by a plurality of. voxels, wherein the object 
is smaller irfv at least one dimension than a linear 
dimension of theWoxels, the method comprising the steps 
of: 

(a) radiation Ikcanning the three-dimensional volume 
to determine a properW of each of a plurality of voxels 
representing the three-dimensional vol\ime; 

(b) identifying vo3cfels having similar values of said 
property to identify a cortt^iguous group of voxels having 
said similar values; and 

(c) identifying said coJ^iguous group of voxels as 
potentially containing said ob]^ct if a characteristic of 
said contiguous group has a predi^termined value. 

2. A methVi as set forth in claim 1, wherein said 
object is an explosive. 

3. A method ^s set forth in claim 1, wherein said 
object is a delaminWtion in a composite material. 



4. A method as\set forth in claim 1, wherein said 
iscanning. includes X-r\y j^c^pning. 




5. A method as s^X^oj^ in claim 1, wherein said 
characteristic is the m^s of the contiguous group. 



6. A method as set Vorth in claim 1, wherein said 
characteristic is the volxime of the contiguous group. 



7. A method as set foVth in claim 1, wherein said 
three-dimensional volume indludes luggage contents. 
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8. A metKod of detecting an explosive comprising 
the steps of : 

(a) scanning a three-dimensional volume to 
determining the density of each of a plurality of voxels 
representing the thiree-dimensional volume; 

(b) connecting and labeling voxels of the plurality 
of voxels which have similar densities; 

(c) determining the volume of each contiguous region 
of voxels having similal 

(d) comparing the yoitime o^^ each such contiguous 
region to a first thres^^old-^^ identifying each such 
contiguous region which exlpeeqs_th^'"^irst threshold as a 
suspect region; 

(e) determining the ma^s of each suspect region; and 

(f) comparing the mass kDf each suspect region to a 
second threshold and identifying each suspect region 
which exceeds the second \ threshold as a region 
potentially containing an explpsive. 

9. A method as set forith in claim 8 further 
comprising the step of: 

further inspecting to confirm ^he presence or absence 
of an explosive. 

10. A method as set forth in \claim 9, wherein the 
further Inspection includes manual inspection. 

11. A method as set forth in claim 9, wherein the 
further inspection includes neutron interrogation. 



^"7^ 12 . An apparatus iio help ascertain the presence or 
' absence of an object \in a three-dimensional volume 
represented by a plurality of voxels, wherein the object 
is smaller in at least cjne dimension than a linear 
dimension of the voxels, th<a apparatus comprising: 

(a) a scanner to scan tke object; and 

(b) a processor which includes 

(1) a contiguity idtentif ication module to 
determine a property of each of\a plurality of voxels 




• 
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representing th^^ three-dimensional volime and to identify 
voxels having similar values of said property to identify 
a contiguous group^of voxels having said similar values; 
and 

(2) an object identification module to identify 
said contiguous group Nof voxels as potentially containing 
said object if a characteristic of said contiguous group 
has a predetermined valVe. 

13. An apparatus as set forth in claim 12, wherein 
said object is an explosive. 

14. An apparatus as set forth in claim 12, wherein 
said object is a de^amination in a composite material. 

15. An apparatus as set forth in claim 12, wherein 
said scanner is an X-x\ay scanner. 

16. An apparatus aW set ror;th in claim 12, wherein 
said characteristic is tnel mass/of the contiguous group. 



17 . An apparatus as 
said characteristic is 
group . 



set forth in claim 12, wherein 
le volume of the contiguous 



18. An apparatus as seu forth in claim 12, wherein 
said three-dimensional volume^ includes luggage contents. 



19. An apparatus to detect an explosive comprising: 
(a) a scanner to scan a three-dimensional volume to 
determine the density on each of a plurality of voxels 

-d^Wensional 



volume; and 
iides 

ification module to 
plurality of voxels which 



representing the three- 

(b) a processor whic: 

(1) a contiguity^/ide 
connect and label voxels of 
have similar densities; and 

(2) an object idenMf ication module to 

(i) determine \ the volume of each 
contiguous region of voxels having similar densities; 
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(ii) cckapare the volume of each such 
contiguous region to first threshold and to identify 
each such contiguous region which exceeds the first 
threshold as a suspect riBgipn7'''^jjd 

(iii) d&t.&^ijx^r^ti^ mass of each suspect 

region; and 

(iv) compare \ the mass of each suspect 
region to a second threshold and to identify each suspect 
region which exceeds the second threshold as a region 
potentially containing an explosive. 
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20. A me^thod of detecting an explosive comprising 
the steps of: 

(a) scannraig a three-dimensional volume to 
determining the ^density of each of a plurality of voxels 
representing theXthree-dimensional volxime; 

(b) connecting and labeling voxels of the plurality 
of voxels which have similar densities; 

(c) determining at least one of the vol\ime and the 
mass of each contiguous region of voxels having similar 
densities; and 

(d) comparing At least one of the volume and the 
mass of each contiguous region having similar densities 
to at least one threshold and identifying each region 
which exceeds a threshold as a region potentially 
containing an explosive\ 




